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Introduction
Two major types of achenes ('seeds') are produced by sclerophyllous fynbos Proteaceae. These are, firstly, the winged or hairy seeds of serotinous species in which dispersal is delayed, usually until the parent plant is killed by fire, as in Protea (Bond 1984 (Bond , 1985 . Secondly, nut-like seeds which are dispersed annually after the flowering season, as in Leucospermum (Rourke 1972) . Serotinous seeds germinate at or very near the soil surface (personal observation) after being dispersed by wind (Slingsby & Bond 1982) . Nut-like seeds, on the other hand, are mostly myrmecochorous, i.e. they are dispersed and hoarded by ants in small subterranean nests (Slingsby & Bond 1982) at average depths varying between 3,0 to 4,5 em in the immediate vicinity of parent plants (unpublished data). Apparently non-myrrnecochorous nut-like seeds, such as in Leucadendron Section Leucadendron, are also buried in the soil (unpublished data).
The marked dormancy shown by especially the myrmecochorous Proteaceae (Slingsby & Bond 1981 ) presents a serious problem in both propagation from seed and in breeding. When the oxygen partial pressure in germinating seeds was raised by incubation in oxygen gas, the percentage germination increased in Protea compacta R.Br., Leucadendron daphnoides (Thunb.) Meisn. and Leucospermum cordijolium (Salisb. ex Knight) Fourcade . Hydrogen peroxide could have an oxygenating effect when imbibed by achenes of Proteaceae species (Brown & Dix 1985) . Soaking in hydrogen peroxide solutions was shown to be practical and economical as a one-time oxygenating treatment to obtain complete germination of viable seeds of Leucospermum cordifolium sown in open seed beds in autumn (Brits & Van Niekerk 1976) . This treatment did not, however, improve the germination of Serruria florida Knight seeds incubated in petri dishes (Brits 1986) . It therefore was necessary to investigate how effectively HzOz can be used as a general treatment for improving the germination in different fynbos Proteaceae species.
Materials and Methods
Three experiments were conducted in 1977, 1979 and 1982 respectively, at Riviersonderend, Cape Province. Seeds of different Proteaceae species were used in each experiment. These were obtained either from the Department of Environmental Affairs or were collected personally in the wild or from cultivated stands. Hand sorted seeds of 15 serotinous species and 14 species with nut-like seeds (Table 1) were soaked for 24 h in either I OJo H202 or water (control). After treatment 292 they were sown, in autumn, in standard seed beds for Proteaceae seed germination (Vogts 1976) . In all experiments H202-treated and control seeds of each species were sown in paired plots within blocks, and irrigated daily. Newly germinated seeds were counted weekly for 20 weeks after sowing. In one experiment Chi-square tests for proportions were performed (Snedecor & Cochran 1967) . In the other two experiments treatments were replicated in randomized blocks and ordinary least significant differences were calculated.
Results
The results for the three experiments are tabulated together in Table 1 . In 13 of the 15 serotinous species tested, H 2 0 2 treatment had no significant effect on germination percentage. The mean germination percentages realized for treated and untreated seeds differed by only 0,407o. In species with nutlike seeds, however, H20 2 treatment led to higher germination percentages in 12 of the 14 species tested, the differences being significant for 10 species. The mean increase in germination due to H202 treatment was 89% of the control. Individual increases were as high as 257% (Leucospermum lineare), 400% (L. pluridens) and 447% (Leucadendron pubescens).
Discussion
The results suggest that in most species with nut-like seeds, embryos have a strong requirement for increased oxygen partial pressure during germination. This requirement is generally absent in serotinous species. The distinction is drawn on the generic (Au/ax, Protea vs. Leucospermum, Serruria) and sub-generic (Leucadendron Section Alatosperma vs . Section Leucadendron) levels. The present exceptions cannot be explained but in the case of species with nut-like seeds of low viability, incomplete pericarp development due to premature harvesting may have been responsible for a poor reaction to H 2 0 2 treatment (Brits & Van Niekerk 1986) . Other factors causing low mean germination in trials could possibly have been poor seed quality due to inadequate sorting, shrunken embryos ) and old seed.
It was suggested by Deal! & Brown (1981) that diffusion of oxygen into seeds is not inhibited by the pericarp in P. magnifica Link, a serotinous species. The pericarp nevertheless prevents immediate germination of some seeds. This effect of the pericarp in serotinous species is, however, overridden by the strong promotive effect of low temperature (Deall & Brown 1981; Bond 1984) . Dormancy in serotinous species therefore seems to be imposed physiologically in the embryo by low temperature requirement only, which in nature synchronizes germination with the first winter season following dispersal. The effect of the pericarp could be to prevent germination of the entire seed bank at one time, by extending germination over a substantial period of time (Deall & Brown 1981) . This pattern of germination could have survival value in nature (Mayer & Poljakoff-Mayber 1982) .
Although incubation in oxygen gas increased the germination percentage of seeds of Protea compacta, another serotinous species, the effect of oxygen on germination of the nutlike seeds of Leucadendron daphnoides was much stronger . This partially confirms the present results, which indicate pericarp-imposed dormancy by means of restricted oxygen passage, only in species with nutlike seeds. It seems likely, therefore, that the pericarp in species with nut-like seeds, which are buried in nature, would have an important ecophysiological function which is absent in serotinous species.
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